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boot -r

drvconfig disks tapes
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set shmsys:shminfo_shmmax = 0xffffffff,
set shmsys:shminfo_shmmax = 4292967295
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adb



maxusers
maxusers

maxusers

Variable Default Setting

Process Table max_procs 20 + 16 * maxusers

Per User Process Limit maxuprc max_nprocs - 5

Inode Cache ufs_ninode max_nprocs + 16 + maxuers + 64

 Quota Table ndquot (maxusers * NMOUNT) / 4 + max_nprocs

Directory Name Lookup Cache ncsize max_nprocs + 16 + maxusers + 64



maxusers

maxusers

• maxusers

maxusers

• maxusers

•

maxusers





•

•



•
•
•
•

•

vmstat, ps

vmstat sar
sar

vmstat



• vmstat swap sar -r freeswap swap -s

vmstat swap
sar -r freeswap

• vmstat free sar -r freemem

vmstat free
sar -r freemem

• vmstat re

vmstat re

• vmstat at sar -p atch

vmstat at sar -p atch

• vmstat pi sar -p pgin, ppgin

vmstat pi sar



• vmstat mf sar -p vflt

• sar -p pflt slock vmstat -s copy-on-write
zero fill

vmstat sar

• vmstat po sar -g pgout, ppgout

vmstat po
sar

• vmstat fr sar -g pgfree

vmstat fr
sar

• vmstat de



• vmstat sr sar -g pgscan

vmstat sr sar -g pgscan

•

sar vmstat

• vmstat -S si sar -w swpin,bswin

vmstat -S si
sar -w swpin

sar -w bswin

• vmstat -S so
sar -w swpot

swap

swap
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-a swap

•

-d swap

•

-l swap

•

-s swap
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swap(1M)
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ps

ps(1M)

/usr/proc/bin/pmap
-x



proc(1M)
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SCSI Fast SCSI
Fast and Wide

SCSI
Ultra SCSI

Asynchronous/
Synchronous

• Asynchronous or
Synchronous

• Single-ended

• Synchronous
• Differential

• Synchronous
• Differential

• Synchronous
• Differential

Transfer Rate • 5 MB/second • 10 MB/second • 20 MB/second • 40 MB/second

Number of Pins • 50 pins • 50 pins • 68 pins • 68 pins

Width • 8 bits • 8 bits • 16 bits • 16 bits

Maximum Cable Length • 6 m • 3 m synchronous
• 25 m differential

• 3 m synchronous
• 25 m differential

• 3 m synchronous
• 12 m differential

Number of Targets • 7 • 7 • 15 • 15
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Strengths Weaknesses

RAID 0
Striping

• Improves I/O performance • No redundancy
• A single disk failure causes all data to

be lost

RAID 1
Mirroring

• Improves data availability
• May improve read performance

• Expensive
• Potentially decreased write

performance

RAID 0+1
Striping Plus MIrroring

• Improves data availability without
sacrificing performance

• Expensive

RAID 5
Striping Plus Distributed Parity

• Improves data availability
• Error correction information
• Lower cost than mirroring

• Survives only a single disk failure
• Poor small write performance



•

I/O_Size___________________________
Number_of_components

Interlace_Size =

I/O_Size = Interlace_Size * (Number_of_components - 1)



iostat

•
•
•
•

iostat

iostat

iostat iostat(1M)

# iostat -xp
extended device statistics

device
dad0
dad0,a
dad0,b
dad0,c
dad1
dad1,a
dad1,b
dad1,c
fd0
sd2
nfs1

r/s
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

w/s
0.0
0.0
0.0
0.0
0.2
0.2
0.0
0.0
0.0
0.0
0.0

kr/s
0.0
0.0
0.0
0.0
0.1
0.1
0.0
0.0
0.0
0.0
0.0

kw/s
0.0
0.0
0.0
0.0
1.4
1.4
0.0
0.0
0.0
0.0
0.0

wait
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

actv
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

svc_t
0.0
0.0
0.0
0.0

61.7
61.7
7.9
0.0
0.0
0.0
0.0

%w
0
0
0
0
0
0
0
0
0
0
0

%b
0
0
0
0
0
0
0
0
0
0
0



df
df

df

df df(1M)

# df -ak

Filesystem
/proc
/dev/dsk/c0t1d0s0
fd
swap
auto.shared
auto.scde
auto.src
-hosts
auto.doe
auto.ws
auto_home

kbytes
0
3875742
0
637832
0
0
0
0
0
0
0

used
0
816409
0
55312
0
0
0
0
0
0
0

avail
0

3020576
0

582520
0
0
0
0
0
0
0

capacity
0%

22%
0%
9%
0%
0%
0%
0%
0%
0%
0%

Mounted on
/proc
/
/dev/fd
/tmp
/shared
/scde
/src
/net
/doe
ws
/home

-xfn
nevermore:vold(pid236)

0
0

0
0

0
0

0%
0%

/xfn
/vol



du du

du

du du(1M)

sar
sar

• -d
•
• -a
• -v
• -q

sar sar(1M)

# du -as /tmp

306128 /tmp



•

•

•

•

•

•





fsck
quotacheck



fsck
fsck
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minfree=10%

minfree

minfree

•

maxcontig
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/tmp
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tunefs

tunefs tunefs(1M)
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Bridge/Router
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10-20 Workstations in a Workgroup
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Ethernet Fast Ethernet FDDI
1

10

100

2500

ATM

10 Mbps

100 Mbps 51 Mbps to 2.5 Gbps100 Mbps



• Data segmented in fixed 53-byte long “cells”
• Circuit-oriented for easy routing
• Transparent to data type

Multimedia Support
• Real-time capable
• Low latency
• Dynamic bandwidth

• Star topology
• Full bandwidth to each user
• Easy network maintenance

• Seamless integration between local
and wide-area networks

ATM
• Scalable Bandwidth

• Large volume
• Low cost
• Wide vendor acceptance





ATM

ATM ATM

ATMATM



ping

ping

-s ping

ping ping(1M)

# ping -s seti

PING seti: 56 data bytes
64 bytes from seti (129.146.182.191): icmp_seq=0. time=0. ms
64 bytes from seti (129.146.182.191): icmp_seq=1. time=0. ms
64 bytes from seti (129.146.182.191): icmp_seq=2. time=0. ms



Terminals

Terminals
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UNIX Network

UNIX Network

Mainframe



open() close()
read() write()
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netstat

netstat

•
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netstat

netstat
netstat(1M)

# netstat -i

Name
lo0
hme0

Mtu
8232
1500

Net/Dest
loopback
nevermore

Address
localhost
nevermore

Ipkts
16860
4944832

Ierrs
0
0

Opkts
16860
261158

Oerrs
0
0

Collis
0
0

Queue
0
0
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nfsstat

nfsstat(1M)

snoop

snoop

snoop snoop(1M)





Network File System (NFS)

Unix File System (UFS)

PrestoServe (Upper)

Storage Management Software

PrestoServe (Lower)

SCSI Device Driver
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# vmstat -S 5



vmstat

Start

Check system usage
vmstat -S 5

Check CPU usage

CPU is not

Check memory usage

Yes

No

No

Yes

Sufficient

Add memory
Reconfigure Solaris kernel
Redistribute swap
Tune the paging algorithm
Rearrange the process load
Use shared libraries
Set memory limits

po > 0
or

so > 0

id > 15%
CPU

Utilization

Disk
Subsystem
Utilization

saturated

memory



Heavy User CPU Usage

Yes

No

Upgrade to multiple processor

Interrupts
in > 200/secondsys > 30%

CPU
Utilization

r > 0
Contending Processes > 1

(in run queue)
Use cron
Use nice

No

Upgrade to faster processor

Yes Yes Check connectors
Check tty ports

No
Evaluate system call usage
Evaluate disk usage



iostat vmstat

iostat
vmstat vmstat

vmstat



%b > 60%
On Any Disk

Monitor Disk Usage

Disk
Subsystem

DNLC
Cache Hits < 90%

vmstat -s

Add PrestoServe
or

Utilization

iostat -xc 5

%b Uneven By
More than 20%

Writes > Reads
w/s > r/s

Sufficient Free Memory
Use of Temp Files

Disk Capacity > 80%

Monitor Disk Usage
vmstat

Network
Activity

Monitor Disk Capacity
df -kF ufs

32 MB NVRAM Board

Distribute
Disk Traffic

Onto More Spindles

Relocate Data
Use

Disk Striping

Increase MAXUSERS
or

MAX_NPROCS

Use tmpfs

Redistribute Load
to Other Disks

or File Systems



netstat
netstat -i

• netstat

• netstat

•

netstat -s
netstat



nfsstat
netstat -rc
-s

netstat

•

Hardware Problem?
Oerrs/Opkts > 0.025%

Monitor Network Activity

Network
Activity

Socket Overflows/
Packets Received

> 0.1%

Subnet
Add Faster

netstat -i

Insufficient Buffers?
Ierrs/Ipkts > 0.025%

Saturated Network?
Collisions/Opkts > 5%

Monitor Network Activity
netstat -s

NFS
Activity

Network Interface

Check All
Network Hardware

Components

Increase
Receive
Buffers

Increase Number
of

NFS Daemons

Yes

Yes

Yes

Yes
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netstat -s
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Server Bottleneck?
retrans/calls > 5%Monitor NFS Client Activity

NFS
Activity

Extensive Use of
Symbolic Links?
readlink > 10%

nfsstat -rc

Inode cache too small?
getattr + setattr > 50%

Network Bottleneck?
retrans/calls > 5%

High NFS Write Mix?
write + create + remove > 5%

Monitor NFS Server Activity
nfsstat -s

Increase timeout

Check interconnection devices

and
badxid = 0

and
badxid = timeout

and
badxid > 0

Decrease rsize
Decrease wsize

Upgrade server

Increase MAXUSERS

Replace Symbolic Links
with Mount Points

on Client

Add PrestoServe
or

32 MB NVRAM Board
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